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Abstract 
In this paper we discuss the challenges of managing large-scale information infrastructures. Various 
management models, such as the IT governance model, propose structured approaches for 
management of an organization’s infrastructure. This paper argues both theoretically and empirically 
that such an approach to information infrastructure governance has its limitations. The paper is based 
on empirical material from three change processes in information infrastructures in the context of 
health care. We present case vignettes that illustrate how these processes evolved along unexpected 
trajectories, subject to factors beyond the control of management. To conceptualize these phenomena 
we draw on literature that conceptualize change as emerging from the meeting between multiple 
parallel streams of activities. The interactions between the various streams open up windows of 
opportunities that affect the information infrastructure development. We argue that such 
conceptualizations more realistically depict how large-scale information infrastructures evolve, and 
hence how they can be (or not be) managed. 
Keywords: IT Governance, IT Strategy, Garbage Can Model, Health Information Systems, 
Information Infrastructure 
1 INTRODUCTION  
The topic of this paper is management of organizational information infrastructures. Often these 
information infrastructures are considered to be relatively stable and thus suitable for strategic 
planning (Weill and Broadbent, 1998). Our case study indicates that the assumptions of stability and 
manageability are not always in accordance with empirical reality, and consequently that the 
prescriptive models for strategic planning (such as IT governance models generally) may be somewhat 
optimistic.  
The field of IT governance has seen a growing interest over the last 20 years. With the fall of Enron in 
2000 and the subsequent introduction of regulation that requires auditing and control such as the 
Sarbanes-Oxley Act in the USA and Basel-II in Europe, the field of IT governance experienced a 
significant boost, and is currently widely touted and deployed. Substantial research findings on IT 
governance became available in the early nineties (Loh and Venkatraman, 1992; Henderson and 
Venkatraman, 1993) and became prominent in late nineties especially with the works of Brown (1997) 
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and Sambamurthy and Zmud (1999). In particular the research of Peter Weill and Marianne Broadbent 
were important in presenting the topic of information infrastructure management for a broader 
audience (Weill and Broadbent, 1998). They argue that in order to maximize business value from its 
investments, a company should conceive also its ICT infrastructure as an investment portfolio and 
subject it to management, balancing risks and benefits like for any other investment portfolio. Weill 
and Ross (2004) follow up by advocating business executives to not leave the IT decisions to the IT 
departments, but to “professionalize” IT governance. They suggest a framework for allocating 
decision rights and accountabilities in the use of IT. Decision responsibilities/rights are allocated to 
different groups and mechanisms are defined that formalize the relationships and provide rules and 
operating procedures to ensure that objectives are met. Six metaphors drawing on political archetypes 
are used to describe the mix of decision rights: Business monarchy, IT monarchy, feudal, federal, IT 
duopoly and anarchy.  
In their book, Weill and Ross also propose a distinction between five different types of IT decisions 
related to: IT principles, IT Architecture, IT Infrastructure Strategies, Business Application Needs, and 
IT investment and prioritization. We want to draw the attention to the postulated relations between 
them. In order to ensure the realization of business value from IT investments, this model for IT 
governance stipulates an optimal sequence of actions: Initially IT principles should be formulated to 
comply with the strategic aims. These principles then comprise the basis for designing the architecture 
of the organizations information infrastructure. This architecture is then again the basis for 
investments relating to the information infrastructure. Then, the infrastructure capability enables the 
specific applications to be built based on business needs (to be specified by the business process 
owners). Finally, the resulting IT investments (in the investment and prioritization process) are 
expected to contribute to the strategic goals since they have been derived from the preceding definition 
of the IT principles, architecture, infrastructure and application needs.  
In the next section we present alternative studies of information infrastructures. A significant theme in 
this strand of research is how IT infrastructures often evolve as a result of contingencies and events 
that were not planned, thus the actual evolution of information infrastructures often exhibit an 
unpredictable character. This might affect the possibility for following the structured and sequenced 
approach suggested by IT governance models, and it may seem that the assumptions about the stability 
and manageability of its object (organizational information infrastructures) are perhaps too simplistic. 
In the paper we investigate this topic in more depth, and our research aim is to examine the role of 
unpredictability versus strategic plans in processes of changing the information infrastructure. Thus, in 
addition to the studies of information infrastructures, we also review literature on the role of 
emergence in e.g. processes of strategic planning. We briefly present the well-known Garbage Can 
Model from organizational theory (Cohen, March and Olsen, 1972), as well as adaptations of it within 
political science that employ the notions of multiple streams, windows of opportunity and punctuated 
equilibrium. These notions have also been employed within IS, notably by Orlikowski, and constitute 
the core elements of our analytic framework of this study.  
Following the theory section, our methodology section details how we have combined three 
independent empirical studies from very different organizations (however, all within health care and 
all describing infrastructural change processes). The case presentation is organised as three case 
vignettes where we focus on the process of evolution of the information infrastructure in question. The 
vignettes are crafted to illustrate the different relevant “streams of activities” that go into information 
infrastructure evolution. The case vignettes describe the different sources and temporalities of the 
streams, as well as the consequences when these multiple streams intersect, and the “windows of 
opportunities” that are opened up. This is followed by the discussion where we indicate the relevance 
of a perspective on IT governance that tries to balance the influence of structured models for IT 
governance with the influence of contingencies that tend to be beyond the control of IT management.   
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2 LITERATURE REVIEW 
2.1 Information infrastructures and strategic planning  
Some conceptualizations of information infrastructures emphasize not the manageability, but rather 
the complexity of such large-scale interconnected assemblages of information systems (Contini and 
Lanzara, 2008). Within this strand of research, an information infrastructure is seen as a heterogeneous 
social-technical network, not just a technical communication network. The physical connections and 
equipment, the technical standards, the conventions of use, the technical and organizational support 
structures, the organization of work and cooperation are parts of the infrastructure (Hanseth and 
Monteiro, 1997; Star and Ruhleder, 1996). Such complex networks emerge only over time, not 
instantly. Consequently their existence is a historical result of long-term processes more than a result 
of single decisions and consequent plans.  
These studies also emphasize how the growth of information infrastructures is shaped by the “installed 
base” that is already in place. Since the existing information infrastructure provides both resources and 
constraints for further development, radical and abrupt changes in information infrastructures are rare. 
Any change or intervention needs to take into account the installed base. These information 
infrastructures are large and open, heterogeneous, socio-technical networks, where various actors have 
different types and degrees of influence over the complete information infrastructure. This implies that 
there may not be a single locus of control over an information infrastructure. This distributed nature of 
mandate, ownership and agency makes conventional, control-oriented management approaches of 
limited applicability (Ciborra, 2000). Thus, the notion of cultivation has been suggested as an 
alternative way to conceptualize management or governance of such processes (Hanseth and Lyytinen, 
2004). The element of emergence is central in this conceptualization. 
We see a parallel in how emergence is perceived in organization studies. For instance Mintzberg 
(1989) describe how strategies were seldom implemented in the way they were conceived but rather, 
were emergent. Mintzberg chose “crafting” as a metaphor when he proposes the following postulates 
about strategies: 
• Strategies need not be deliberate – they can also emerge, more or less unplanned. 
• Effective strategies develop in all kinds of strange ways. 
• Strategic reorientation happens in brief, quantum leaps. 
• To manage strategy, then, is to craft thought and action, control and learning, stability and change. 
The concept of emerging strategies becomes especially interesting when dealing with uncertainty of 
the environment; with instability, complexity and change. Top-down strategizing might work under 
simple and stable conditions, but when conditions are uncertain, instable and complex, strategy 
making becomes a bottom-up process (Clegg, 2005). We argue that such socio-technical conditions 
are increasingly a part of organizational lives in a fast moving global economy, and that this is in 
particular the case for information infrastructures because they often extend beyond the immediate and 
local context. Thus the changing environment, such as e.g. technological development, or legislative 
changes, may significantly impact the organization’s internal information infrastructure’s 
development. However, not just external conditions challenge the straightforward implementation of 
strategic plans, also internally in an organization the decision-making processes leading to action have 
been found to be less structured than expected.  
2.2 The Garbage Can Model (GCM): multiple streams and windows of opportunity 
The Garbage Can Model of organizational choice, proposed by Cohen, March and Olsen (1972),   
describes decision making in situations that do not meet the conditions of more classical models of 
decision making, as preferences are seen as problematic, technology as unclear, and participation 
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fluid. Here decisions are seen as the results of arbitrary streams of solutions, problems, participants 
and choices, temporarily coinciding in “choice opportunities”. These streams follow different temporal 
logics, and only randomly open up windows of opportunities for decision making. The time it takes, 
and the problem it solves, all depend on a relatively complicated intermeshing of elements. These 
include the mix of choices available at any one time, the mix of problems that have access to the 
organization, the mix of solutions looking for problems, and the outside demands on the decision 
makers.  
In the GCM, a decision is an outcome of several partly independent streams within an organization. 
Cohen et al (1972) outline four main streams as follows: 
1. Problems – The concern of people inside and outside the organization, that might arise over issues 
of lifestyle; family; frustrations of work; careers; group relations within the organization; 
distribution of status, jobs, and money; ideology. 
2. Choice Opportunities – Occasions when an organization is expected to produce behavior that can 
be called a decision. Opportunities arise regularly and any organization has ways of declaring an 
occasion for choice.  
3. Solutions. Somebody’s product, which is looking for problems to be solved.  
4. Participants. Participants come and go. The distribution of “entrances” depends on the attributes of 
the choice being left as much as it does on the attributes of the new choice.  
 
Although not completely independent of each other, each of the streams can be viewed as independent 
happenings in a timeframe. Elements of organizational structure influence outcomes of a garbage can 
decision process by (a) affecting the time pattern of the arrival of problems choices, solutions or 
decision makers, (b) by determining the allocation of energy by potential participants in the decision 
and (c) by establishing linkages among the various streams. Organizational structure changes as a 
response to such factors as market demand for personnel, and the heterogeneity of values which are 
external to the proposed model. 
According to the GCM, although decision-making should be a process for solving problems that is 
often not what happens. Problems are worked in the context of some choice to be made, but choices 
tend to be made when the shifting combination of problems, solutions and decision makers happen to 
make action possible. This aspect of the theory has been taken up also in fields that aim to explain 
processes beyond the organization, such as policy making. The formulation of the “multiple streams 
model” by John Kingdon (1984) has been the most well known example. Kingdon proposes that there 
arise possibilities for policy change when the complimentary streams of problems, policy and politics 
converge. In themselves they are not effective, but when either two of them or all three meet, this 
create openings that Kingdon calls “policy windows” where actual policy change can be effected. This 
point is again reflected in the punctuated equilibrium model for policy change (Baumgartner and 
Jones, 1993) which explains stability and change in political systems. This model claims that radical 
change can happen to seemingly stable systems in cases when windows of opportunity allow the 
opposition to challenge and overturn the established “policy monopolies” (i.e. institutionalised 
structures).  
The most renowned contributions that apply these notions within Information Systems Research are 
probably those of Wanda Orlikowski. The concept of “window of opportunity” was employed by Tyre 
and Orlikowski (1994) who drew the attention to the adaptation period following installation of an IS. 
Their case study showed that there was a brief window of opportunity in which organizational 
innovation (exploration and modification of the IS) could be pursued. After some time had gone by, 
the practices had gotten more routinized, and the window for experimentation and change was closed. 
Later changes could occur, but in an episodic manner and not continuous and ongoing. In a later paper, 
Orlikowski (1996) discusses situated change as a metaphor that can capture the emergent nature of 
socio-technical change processes. She finds well known conceptualizations of change problematic 
because of their assumptions of stability; this includes notions such as planned change, the 
technological imperative model and the punctuated equilibrium model. While we may not agree with 
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her on the primacy of change rather than stability in organizational life, we think that her 
conceptualisation of change has much to offer. She sees organizational change as resulting from 
“ongoing improvisation enacted by organizational actors trying to make sense of and act coherently in 
the world.” (Orlikowski, 1996). This acting happens under the conditions of, among other things, 
temporal structures (Orlikowski and Yates, 1999). The organizational members align their activities to 
the stabilized-for-now temporal structures, but they also enact them and can thus possibly change 
them.  
Summing up the theoretical framework, we choose to draw on the notion of multiple streams, which 
we find particularly relevant for information infrastructures, since they have a heterogeneous make-up, 
drawing together multiple technologies, usages and interests across a potentially very diverse 
organization. In addition we find the notion of “windows of opportunity” to be relevant in order to 
identify events and instances where these streams intersect and allow interventions on the information 
infrastructures. As information infrastructures are large and complex, they require a certain time 
period to change. A too brief window of opportunity or one that is inappropriately timed vis a vis the 
infrastructural evolution processes may not perhaps have the same effect as a longer or well aligned 
window of opportunity.  
3 METHODOLOGY RESEARCH APPROACH  
Our empirical material is based on the combination of three independent case studies carried out in a 
Brazilian hospital, in Norwegian a hospital and during an implementation project of a state-level 
health information system in Gujarat, India. Thus the material has not been produced on the basis of a 
common research design, but was combined a posteriori as a result of long-term discussions among 
the authors on the theme of information infrastructure evolution. These three cases span a wide variety 
of geographical contexts, organizational scales and infrastructural conditions, and the vignettes we 
present here have their focus on the temporal evolution of the change processes.  
The research approach in all three case studies has been qualitative, and the material presented was 
collected via interviews, document analysis and on site observation. Our research approach has been 
interpretative in orientation, aiming both at eliciting our respondents’ perceptions and opinions (Klein 
and Myers, 1999) and understanding the actual doings in which actors are involved. Following we 
give additional details on each of the case studies. 
The Brazilian hospital is a São Paulo State government agency subordinated to the São Paulo State 
Health Secretariat. It has over 15000 employees, and has on average 2250000 patient encounters each 
year. The material from this hospital, collected by one of the authors, is based on interviews conducted 
in 2007 and 2008 with the coordinator of the IT department at the time of the research, a previous IT 
coordinator of the same department, one medical doctor and interviews with managers at the State 
Health Secretary with follow-up information exchange via email. Analysis of documents provided by 
the IT department has also been important. These documents include strategic plans, as well as 
hardware and software descriptions, and annual IT reports. Also, documents available in the website 
of the hospital as well as publications related to the IT department were used. 
The Norwegian hospital is a highly specialized university hospital with national responsibilities within 
complex treatments. It has almost 8000 employees, and treated more than 300000 patients in 2006. 
The material from this hospital has emerged from a long-term collaboration between the Department 
of Informatics at the University of Oslo (where two of the authors are employed) and the IT 
department of the hospital. Dating back to 1996, various student projects followed the activities 
around the development and implementation of an Electronic Patient Record (EPR) system. In the 
period between 2001 and 2004 the cooperation was organized as a more structured research program, 
where interviews and on-site work observations were conducted with representatives from all relevant 
personnel groups in three different departments as well as with key actors in the IT department and 
hospital management.   
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One of the authors did fieldwork in the state of Gujarat in western India. Gujarat is one of India’s most 
industrialized states, and has a population of around 50 million. The researcher was taking part in a 
project aimed at implementing a health care information system for aggregated health data (i.e. not 
clinical, patient-based data, but statistical information for administrative purposes). The data collection 
was based on qualitative methods and interpretative approach within an action research framework. 
Also quantitative data were used as empirical material as far as they affected the field of study. 
Participant observation was complemented by individual and group level semi-structured interviews, 
and also by observation of a focus group. Shadowing was another method used to follow health 
personnel, officers, as well as software developers. An important component of the participant 
observation concerns the online activity of an INGO (Indian Non Governmental Organization) such as 
email, mailing list, chat lines, and phone calls; which was very important for understanding the 
activity and coordination. In addition a number of government records and reports were also analyzed 
to further gain an understanding both of the Gujarat health organization and its ongoing processes of 
intersection with the INGO.  
4 VIGNETTES 
The following vignettes illustrate how strategic planning relates to actual information infrastructure 
evolution. Our focus is on examining to what degree the planned and managed action are influenced 
by activity streams that are either central or peripheral to, or even not related to the initial strategic 
plan. The first vignette (from Sao Paulo, Brazil) illustrates that political actors can play crucial role in 
shaping public health care organizations’ internal information infrastructures. The second vignette 
(from Oslo, Norway) illustrates how a hospital relocation process opened up a window of opportunity 
for a redesign of the information infrastructure, but where the actual realization deviated somehow 
from the plan. The third vignette (from Gujarat, India) illustrates the way that multiple streams of 
activities related to the development and implementation of a state-wide information system 
constituted opposing and non-synchronized demands. 
 
Vignette 1.  Redesign of Infrastructure (Sao Paulo, Brazil) 
In Sao Paulo, Brazil, the period 1995-2006 was characterized by administrative continuity (i.e. a 
succession of governors from the same political party) and a continuous strong emphasis on the use of 
IT. IT became a strategic issue due to a large state modernization program started in 1995. Budgeted 
resources, complemented by international funds for modernization of the financial system, education, 
health, environment, police and social services, were used to build a basic communication 
infrastructure, integrate databases and to create multi service government offices that were perceived 
by citizens as showcases for a modern government (Reinhard et al., 2006).  
It was in this political environment that, in the beginning of 1995, the Board of Directors of a Brazilian 
public hospital decided to renew the hospital information infrastructure, with integration of corporate 
information as the main goal. A new Superintendent had recently been appointed and plans for the 
following years had been planned and presented. The hospital, which was a teaching hospital, 
comprised 6 Institutes, 2 Auxiliary Hospitals, a Rehabilitation Division and one associated hospital in 
a campus that housed around 3,000 operating beds. The institutes were distributed in a campus of 
around 352,000 m2 area.  
The information systems in the hospital consisted, at that time (1995), of two mainframe computers, 
local area networks of various sizes and technologies, and hundreds of stand-alone PCs. The two 
mainframe-based systems were unable to exchange information, both between themselves and with 
the departmental networks. IT services were provided by a government partner organization and a few 
service providers. Most IT related decisions were depending on the support of the partner 
organization. 
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It was understood that a renewal of the IT infrastructure would require the establishment of a common 
ground of understanding of the involved effort within all hospital units and institutes. It was important 
to define what information and which processes should be shared and integrated across internal 
organizational boundaries. So, an Informatics Committee (IC) was created, formed by representatives 
of every Institute of the hospital, also, partner organizations and some service providers were also 
invited to become IC members. The IC established the main guidelines for an IT renewal in the 
hospital. Mainly due to growing dissatisfaction amongst users with the existing systems, the group 
decided to build a brand new HIS for the hospital from ‘scratch’, rather than upgrading the existing 
legacy systems (Moura et al., 1998). The easiest way to expand the installed base would have been a 
continuity of investments in mainframe technologies, as most of the existing applications were based 
on this platform. Nevertheless, the new platform was built on a very different conceptualization of 
information infrastructures. This was not based on the main proposal of the previous IT decision 
makers from the partner organization, so tensions emerged between the new decision makers and the 
partner organization. There was a strong support from higher administration all through the process as 
building the information system was considered a priority of the leadership. 
This situation opened a window of opportunity where favourable political will stimulated investments 
in the hospital’s new information infrastructure, despite the previous IT decision makers’ opposition to 
the new proposal. In this case the political temporality emerged as a strong factor due to the continuity 
in the political arena that contributed to the implementation of the renewal proposal in the following 
mandates. In areas characterized by political instability, projects are often terminated without any 
explicit reasons. As a consequence of shifts in political parties, new projects tend to be started in order 
to create references for the current political regime, so that credits are not attributed to previous 
politicians and the regimes that initiated them. Historically this has frequently been the situation in 
countries, where political instability was the rule, rather than the exception, for many years. In this 
case, the window of opportunity was not only opened for new investments but also remained open in 
the following political mandate. A totally different scene would have been likely within a more 
instable political frame where this project easily could have been terminated without prior warning. 
 
Vignette 2.  LAN INFRASTRUCTURE (Oslo, Norway)  
During the 1980’s and 90’s the IT infrastructure of a large Norwegian hospital had been evolving in an 
arbitrary fashion. Different units of the hospital were located in separate buildings, with variable 
access to network infrastructures. Since the early 1990’s a few mainframe systems had served several 
administrative purposes, such as a Patient Administrative System, a Personnel System and an 
accounting system. In 1995 a number of projects aiming at the implementation of central clinical 
information systems were initiated (an electronic patient record system, a radiological information 
system and picture archive, as well as four laboratory systems). In addition, entrepreneurial doctors in 
various specialties had purchased or developed specialized applications for their own treatment and 
research needs. For instance, the heart surgeons had a database application where extensive 
information on all surgical interventions on heart patients for a couple of decades had been recorded. 
This information was invaluable for their research, and could not be recorded in or retrieved from 
standard EPR solutions. As a result of this and similar systems, the ‘corporate’ application portfolio 
was increasingly problematic to support and the opportunities for integration of the various systems 
were also limited due to a lack of standardization.  
The whole physical network infrastructure was redesigned from scratch before moving into new 
facilities in 2000. When the bid for tender was announced in 1997, the new network infrastructure was 
stipulated to serve more than 4.000 PCs, printers and peripheral devices. In addition centralized 
management of both hardware and software was to be implemented, including the monitoring of the 
entire network and all connected devices. Also the application portfolio was somewhat reduced during 
this move, however most of the clinical specialist systems were maintained under a portal architecture 
that simplified the users’ interaction with the systems. In general the user’s autonomy with respect to 
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IT was curtailed, as they could no longer install what they desired on their computers or access 
Internet freely. The protests against this restriction were significant, in particular from researchers 
using specialized software. The IT department accommodated the users by offering access through 
another, separate network for the hospital’s university employees (this was a teaching hospital).This 
alternative network had a more liberal policy than the hospital’s internal network.  
The new facilities was expected to be ready in October 1998, but due to various delays during the 
building process the actual move was postponed three times, until it finally occurred in May 2000. 
This meant that initially the IT department had expected to be able to leave behind a lot of the issues 
associated with the Y2K risk, as old servers and most of the old applications were not supposed to be 
moved along to the new site. When the move was postponed beyond this point, a risk assessment 
project had to be conducted and necessary measures taken.  
In this example, the redesign of the information infrastructure was coupled with the relocation process 
which opened up a window of opportunity for radical changes. However, this coupling also backfired, 
when the relocation was postponed, and the IT department had to devise an ad-hoc strategy to cater for 
the Y2K issues. Moreover, also the users’ protests’ were taken into account and consequently led to 
non-planned and more improvised adjustments of the initial strategy. 
 
Vignette 3.  Reporting System for aggregated health data (Gujarat, India) 
An Indian NGO (hereafter INGO), which was part of an international network dedicated to HIS, was 
responsible for a local tailoring and implementation in Gujarat, with the support of the local health 
department. The information system was based on a free and open source framework, and the 
implementation we report from started in February 2006 and went on until April 2007.  
The health information system in question was a system that supported capture and reporting of 
aggregated data for epidemiological and managerial purposes. The healthcare context was bureaucratic 
and procedural reporting was the main function of information flow. While the ideology of the INGO 
was oriented towards supporting action primarily at the primary healthcare level, the implementation 
followed the existing information flow, more vertically channelled, because it was thought to be the 
best strategy to get acceptance. The health reporting system thus aimed at replicating the existing 
organizational structure, where each level aggregates data from the lower one, adds new data and 
produces its own reports as per predefined national formats. Technological and organizational change 
would be introduced incrementally. The preferred strategy of the INGO was to start pilots at the 
district level, customize the system, and then scale up.  
The state of Gujarat is administratively divided into 25 districts. Within each district there are Block 
Health Offices (BHO) which coordinates administrative tasks at the sub-district level, and between the 
levels of the district and community. In the INGO plan, the computers were placed in the Block Health 
Offices, as all the Primary and Community Health Centres’ personnel would come to these offices for 
their information processing activities (including data entry and report generation).  
The implementation started with a pilot in the southern part of the state. One computer was installed in 
each of the five Block Health Office (BHO) that together covered a whole district. In July 2006, a 
positive evaluation was conducted by the state authorities and a prestigious national management 
institution.  
Indeed, in August - September 2006, southern and central areas of Gujarat had been hit by an 
unusually violent monsoon, which affected a huge number of victims and heavy material damages 
occurred in such areas. The positive evaluation allowed the “scaling up” of the HIS to four more 
districts, for a total of more than twenty BHOs. To avoid any extra burden on health personnel in the 
affected areas, the IT project was pushed to districts where no emergencies had to be prioritized. 
Those districts were located in the north-western part of the state, where the heavy monsoon rains and 
floods had been less intense. Thus all these new districts were far from the first pilot site, where IT 
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capacity had been developed, and far from the state capital, where decisions were taken, and some 
office space was made available to INGO. Geographical distances, poor transport infrastructure, and 
weak coordination made implementation in these new districts relatively slow, as five people had to 
cover an area of several hundred kilometres (many hours by train). The slow implementation was also 
not synchronized with quick development of negotiations between the INGO and the 
commissionariate at top level of state administrators, who were also moved by other pressing concerns 
for the aid for flooded areas. 
Beside contingent problems, sharing of information across vertical health programs such as 
HIV/AIDS, malaria, tuberculosis (TB) was very poor. During an interview, one of the vertical 
program’s managers declared that “we [the health program managers] have the population in common, 
only.” The mismatch between the actual flow of information and State Health Commissioner’s need of 
gaining an overview of the health organization functioning through information was expressed 
emphatically by him, who declared “I don’t want a system that merely automates the existing 
inefficiencies”, adding “what we need is a 2-3 pages report, to take action on”. The starting point in 
that direction was the definition of indicators for the Reproductive and Child Health National Project. 
This project, indeed, requires pulling data from different health programs (pre-natal care, vaccinations, 
HIV tests, nutrition, etc). So, a negotiation to define indicators’ formulas and data access started from 
the top organizational level. Implementation at lower administrative levels, beginning from districts, 
was discussed, as well. Due to these different ‘streams of events’ (districts rollout of HIS, indicators 
definitions), different timeframes were manifesting: while computers still were to be installed in some 
of the five districts, the commissioner started to push for a “dashboard” of indicators to monitor the 
health situation. By the term “dashboard”, he referred to a visual representation of the state health 
situation through graphs and maps; the aim was to have health conditions at a glance. From the health 
department’s side, this was thought to be useful also for the ongoing disaster recovery, but the 
timeframes (and the geographical areas involved) were mismatching at that point of time.  
5 ANALYSIS  
Despite their diversity the case vignettes all show that sometimes information infrastructures evolve in 
ways not directly resulting from strategic planning. Sometimes strategic decisions can be followed 
through to implementation, but at other times the evolution of information infrastructures does not 
seem to directly result from the decisions taken to govern them. In the latter case the II evolution is 
impacted by from circumstances that are neither controllable nor predictable because they are related 
to issues beyond management’s sphere of influence. Different streams of activities, often beyond the 
control of the planners, blend in the formation of emergent strategies. These emergent strategies are 
related to exploiting situations where the confluence between multiple streams of activities constituted 
‘windows of opportunities’. This required adaptive and ad-hoc management action for noting and 
exploiting windows of opportunity.  
In the Oslo case, the relocation process - an event beyond the control of the IT department - opened a 
large window of opportunity for the IT department to go through with a major restructuring of the 
hospital information infrastructure. Under any other circumstance, such a radical change would 
probably have been unfeasible. However, the strategy intended to achieve this had to be amended 
along the way, due to other contingencies: the clinicians’ exercise of their professional autonomy 
made it impossible to stick to the intended strategy of a single, centrally controlled network. The 
department’s effort to harmonize the infrastructure was a solution to a long-lasting messy situation, 
waiting for an opportunity to make the decision to enforce it. The relocation of the hospital provided 
such an opportunity. But the clinicians’ significance as central actors in the process proved difficult to 
ignore, and subsequently a second network was implemented. This was not predicted as a problem or 
as a solution in the original plans, but was still handled along the way in a manner that became 
acceptable to all parties. The Y2K problem illustrates the significance of the temporalities when we 
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deal with such windows of opportunities for infrastructural change. Due to the delays in the relocation 
process it came to have significant impact on the process. 
The São Paulo case presented radical changes in the information infrastructure. As for the partner 
organization that previously was responsible of the IT infrastructure decisions, the influence in 
decision-making related to the new infrastructure was reduced. Political will and continuity opened up 
a window of opportunity and contributed to the implementation and continuity of an infrastructure that 
was completely different from the existing one. Before this change, it would have been very difficult 
to predict what the new infrastructure would be. Political stability allowed for continuity of 
investments in the new infrastructure, but even though the infrastructure developed in a fairly 
“smooth” way the following years, it is hard to know if this infrastructure will have the same support 
from the top IT decision makers after forthcoming political elections. 
In the Indian case multiple distinct streams of activities intersected. The practical activity on the 
ground, comprising installation of hardware and software as well as capacity building in pilot health 
facilities, was delayed due to heavy monsoon rains, geographical distances between the pilots and poor 
transport infrastructure, which weakened coordination. These activities were also influenced by the 
request for the development and prototyping of a “dashboard” for health conditions monitoring, due to 
State Health Commissioner needs. The dashboard implied the definition of health indicators’ formulas 
and access to data sources (from different health programs) and actual provision of data. Each of these 
flows had its own temporality. The partial match between them and HIS main stakeholders opened for 
a limited window of opportunity for system implementation. 
By employing the notion of “multiple streams” to empirical studies of information infrastructures in 
health care contexts, we have emphasized the role of multiple streams of activities as well as how 
windows of opportunities emerged when these streams converge. These streams intersect in multiple 
ways, not all of which are expected. These intersections or interdependencies can have quite dramatic 
impact on assumedly unrelated activities. We argue that models that suggest structured approaches to 
information infrastructure governance (such as IT governance models) do not emphasize these aspects 
adequately. We have shown in the case studies that the information infrastructure’s development was 
influenced by activity streams emerging outside of the organization. Sometimes these streams interact 
to further management’s plans, such as when the hospital relocation served as a golden opportunity to 
redesign the LAN infrastructure or when the political stability and investments in IT in Sao Paulo 
enabled the redesign from scratch of the hospital’s information infrastructure. Sometimes, however, 
the intersection or interdependences between the different streams generate unforeseen problems.  
The implications of this view is that models  that advocate structured approaches to governance need 
to be complemented with learning-based or adaptive strategies for decision-making and operational 
action. For instance Hayes and McGee (1998) applied the Garbage Can Model in a study of IS in 
organizations and acknowledging the constructive power of these processes, they concluded by 
recommending us to “Look out for and use those garbage cans!” (ibid p.33). Similarly, Fardal and 
Sørnes (2008) claim that Garbage Can processes are productive at organizational level, and they 
conclude that:  
“[…] acknowledging that decision-making isn’t always a rational process could improve 
the fit between intended and actual decision-making structures. At last, at the 
organizational level, GCM decision-making provides sensible IS strategic decisions, 
meaning that CIOs can focus on implementing the decisions rather than imposing a 
decision-making rationality that participants do not adapt to” (ibid p. 565). 
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6 CONCLUDING REMARKS 
In this paper we have emphasized the role of multiple streams of activities as well as how windows of 
opportunities emerged when these streams converge. These intersections or interdependencies can 
have quite dramatic impact on assumedly unrelated activities. From this perspective, it is no wonder 
that organizations often experience that they have limited control over internal streams and limited 
influence on external ones. While the streams can not be managed, organizations can try to manage 
their outcomes. And they are more apt to be able to do so if the inherent power and importance of 
these phenomena in organizational decision making is acknowledged. Our major message in this paper 
is that dealing with the dynamics of information infrastructures requires a balance between planned 
and emergent strategies and thus continuous learning. Based on this we could formulate the following 
guidelines for organizational members involved with IT governance: 
• Since the intersection of the streams may emerge unpredictably, an organization need to strengthen 
its ability to predict and detect the windows of opportunities opened. Generally this requires a good 
understanding of the challenge that information infrastructures pose, as well as a sensibility 
towards the character of organizational processes. The theoretical streams and concepts presented 
in this paper can be seen as contributions toward this aim. 
• Since the intersections of such streams can represent unique opportunities for change, as 
exemplified in the empirical cases, the organization also needs to develop agility to exploit them. 
This requires agility both in the organization and in the IT governance structures: 
• Any IT governance model in use should incorporate the required flexibility to leave aside the 
standard plan it has sketched. Ideally it should have an inbuilt robustness towards adaptive 
handling of change. For instance, the advice of the IT governance models to distinguish between 
different types of IT decisions may be sound in general. Sometimes, however, the various areas 
intersect in unpredictable ways. New application needs may challenge the previous decision of 
architectural aspects of the infrastructure, for instance. Sometimes external change, e.g. in 
legislation, may overturn the carefully designed strategic IT principles. How is then this handled by 
the governance structure in place? If the IT governance model does not incorporate the flexibility 
required for this kind of deviations, it needs to be overruled and set aside in periods of radical 
change occurring from the kind of phenomena we have described. 
• Usually this kind of flexibility and agility needs organizational slack resources and/or redundancy. 
Be prepared that the organizational hierarchy may need to be softened up to enable the right 
participants to exploit the windows of opportunities that may emerge. 
 
The baseline of our message is that the garbage can is there, and windows of opportunities can stay 
open or close without prior advices. It is thus up to us to choose if we will regard it as a disturbance to 
our ready made plans, or as a resource in order to reframe plans with unpredicted events. 
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